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1. Project File No. 2. ProjeMask WAG 5 Haul Road Trade-off Study 

3. Subtask Trade-off Study 

,. Title: WAG 5 Haul Road Trade-Off Study 

I. Summary: This Engineering Design File (EDF) contains the WAG 5 Haul Road Trade-off Study and haul road route 
recommendation. The purpose of this study is to determine which route should be used to haul 
contaminated soil from Waste Area Group 5 (WAG 5) on the Idaho National Engineering and 
Environmental Laboratory (INEEL) to the proposed INEEL CERCLA Disposal Facility (ICDF). 

Conclusion: 
Two haul routes were evaluated. Route #1 utilized existing INEEL roads (via Wilson Boulevard and 
Jefferson Road to East Portland Avenue then onto Lincoln Boulevard.) and Route #2 proposed to 
construct a more direct path across the desert to the ICDF from the ARAlPBF areas. Four main areas 
were then used lo compare and to determine the most economical and safe route. The criterion 
consisted of: Exposure/Safety Impads, Environmental Impads. Construction and Soil Transport Costs, 
and Future Use. 

Exposure/Safety Impads: 
Route #1 (using existing roads) and Route #2 (constructing a new road) both had a risk ranking of 
moderate risk and both routes would require the same transport plan. Route # l  would require limited hau 
times during peak traffic hours to decrease exposure to INEEL and other on-site personnel, where Route 
#2 would not have any haul time restrictions. However, Route #2 would have increased safety risks due 
to the proposed two-lane and gravel surface design. 

Environmental Impacts: 
Route #I would have no archaeological impacts. Route #2 would require archaeological mitigation at an 
approximate cost of $86,400. 

Construction and Soil Treatment Costs: 
Route #I would have no construction and the soil transport costs would be $100,500. Route #2 would 
have a construction cost of approximately $1,5M and a soil transport of $88,000. 

Future Use:  
This criteria is not applicable to Route #1. Approximately 7,000 cubic yards of additional debris will be 
sent to the ICDF from future PBF D&D. No costs were estimated for the future value of a new haul road, 
Route #2, for the transport of this material. 
The total costs associated with safety impacts, environmental impacts, construdion of a new haul road, 
and hauling the contaminated soil are $121,940 for Route #1 and $1,683,854 for Route #2. Therefore, it 
is recommended that Route #1 (using existing INEEL roads: Wilson Boulevard to Jefferson Road to East 
Portland Avenue then onto Lincoln Boulevard.) with limited haul times be used to haul WAG 5 soils from 
A W P B F  to the ICDF. 
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WAG 5 Haul Road Trade-off Study 
1. INTRODUCTION 

1.1 Study Purpose 

The purpose of this study is to determine which route should be used to haul contaminated 
soil from Waste Area Group 5 (WAG-5) on the Idaho National Engineering and Environmental 
Laboratory (INEEL) to the proposed INEEL CERCLA Disposal Facility (ICDF). WAG-5 
includes two main facilities, the Auxiliary Reactor Area (ARA) and the Power Burst Facility 
(PBF). These areas contain five contaminated soil sites in need of remediation under the WAG-5 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) Record of 
Decision (ROD). These sites include ARA-I Chemical Evaporation Pond (ARA-Ol), the ARA-111 
Radioactive Waste Leach Pond (ARA-12), ARA-I and ARA-TI Radiologically Contaminated 
Soils (ARA-23), ARA-I Soils Beneath the AM-626 Hot Cells (ARA-25), and the SPERT-I1 
Leach Pond (PBF-16). 

This study evaluates two routes for transporting the soil from these sites. Approximately 
50,000 cubic yards of contaminated soil from WAG-5 is proposed to be disposed at the ICDF. 
The first alternative is to use existing roads from ARA/PBF through CFA to JNTEC (via Wilson 
Boulevard and Jefferson Road to East Portland Avenue then onto Lincoln Boulevard). The 
second option is to construct a new gravel road from the ARAPBF area across the desert to the 
ICDF south of INTEC. The new road would originate at the junction of Wilson 
Boulevard/Jefferson Road and extend in a northwesterly direction to the ICDF. (See Appendix A 
for layout) 

I .2 Objectives 

The objectives of this analysis are as follows: 

0 Determine exposurelsafety impacts 

Determine the environmental impacts 

0 Determine costs associated with each option 

0 Determine the hture use of the proposed gravel road. 

I .3 Transportation Haul Route Selection Criteria 

1-3.1 ExposurelSafety Impacts 

The transportation haul route shall be chosen in such a manner as to minimize exposure 
and negative safety impacts. It is desirable to locate the road where there wouid be the least 
amount of exposure to the public and other INEEL workers, and to reduce the distance traveled. 
The shipment of hazardous materials within the INEEL shall comply with MCP-2669, 
(Hazardous Material Shipping). 
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1.3.2 Environmental Impacts 

The route shall be located in such a m e r  as to minimize negative environmental 
impacts. Environmentally controlled or dsturbed areas should be avoided. This would include 
ordnance areas and any cultural resources that may be encountered. 

1.3.3 Cost 

The life-cycle cost of constructing and operatinghaintaining the road site shall be 
minimized. The roadway should be of suitable design and construction to accommodate heavy 
truck traffic througbut the design life. 

1.3.4 Future Use 

Consideration should be given in the lifecycle analysis to any future utility of the new haul 
road. Additional value may be realized during the D&D of P B F M R F  and any other future 
INEEL operations. 
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2. ALTERNATE ROUTES SELECTED FOR STUDY 

Two alternatives were selected for comparison (see Appendix A for the layout). The 
routes selected for the study are as follow: 

Route # 1. Use the existing road, which travels from the ARA/PBF area, bypassing CFA to the 
north, then onto MTEC (via Wilson Boulevard and Jefferson Road to East Portland Avenue then 
onto Lincoln Boulevard). 

Route # 2. Construct a new road originating from the junction of Wilson BoulevardUefferson 
Road extending northwesterly to the proposed ICDF to be located south of INTEC. 

2.1 Route # I Existing Road 

Route # 1 would originate at ARA/PBF and use existing roads to haul the contaminated 
soil. 

2.1.1 ExposurelSafety Impact 

This route is 10.5 miles and bypasses Central Facilities Area (CFA) to the north. This 
portion of the study addresses the following criteria for comparison: 

0 Riskranking 

Potential accident Occurrences and costs for each option 

0 Transportplan 

0 Junction traffic analysis. 

2.1.7.7 
identifies the risks, as do other methods, but provides an estimate of risk levels and techniques to 
rank the risk levels that other available methods do not do. This technique provides a means of 
broad assessment and coarse ranking of safety, environmental, and business risks. This procedure 
also involves risk-identification and semiquantitative risk estimation and ranking. In addition, 
this method is a good implementation of the Risk Management Standard AS/NZS 4360 
(Standards Australid Standards New Zealand, 1995) and provides details for the following: 

Risk Ranking. The Rapid Risk Method is being utilized because it not only 

Identification of the hazards and the consequent risks where hazard refers to 
something with potential to cause harm and risk refers to the harm it causes. 

0 A coarse estimation of the level of risk recognizing that risk is a function of both 
frequency of risk incident and severity of the incident's consequence. The 
assessment of risk is based on combining estimates of these two factors. 

Following estimates for levels of risk for identified incidents; the incidents are 
ranked from high to low risk to provide a means of assigning priority for risk 
reduction. 

The Risk Management Standard Tables 2-1,2-2, and 2-3 below are abridged versions of 
those in AS/NZS 4360 and illustrate the process. For each risk incident, an estimate is made of 
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the likelihood and consequences using Tables 2-1 and 2-2. Once the likelihood consequence 
scales are selected, a level of risk is defined in Table 2-3. Two things are apparent about the 
tables: 

e The qualitative scales are imprecise and need hrther definition 

0 An implicit equivalence is defined in the consequence table between different risks; 
for example a medical treatment injury is considered equivalent to a high financial 
loss. 

Within these limitations, the tables form the basis for this technique, which illustrates the 
features generally found as part of the Risk Ranking Method. Hazard identification is usually 
considered to be separate fTom this technique and there is no guidance on the methods to be used 
Thus the existing techniques only provide part of the overall need. 

The techniques described here are for industrial risk situations. This potential for very 
broad application of risk management principles and techniques is evident in ASMZS 4360 
which describes possible areas of impact as diverse as assets, people, timing of activities, the 
environment and organizational behavior. 

Based on these risk ranking methods (Table 2-l), the possibility of having an accident 
involving one of the trucks with a passenger vehicle is considered Unlikely-it could occur some 
time, but has no greater potential by definition. 

Table 2-1. Qualitative measures of likelihood. 

Almost certain 

Likely 

Moderate 

Unlikely 

Rare 

Expected to occur in most circumstances 

Will probably occur in most circumstances 

Should occur at some time 

Could occur at some time 

Only occur in exceptional circumstances 

The qualitative measure of consequences is considered to be Moderate as medical 
treatment would be required in addition to an onsite release contained without offsite cleanup 
assistance and a fatality would be coupled with high financial loss capability. The consequences 
would not be considered Major (see Table 2-2), as there would be no offsite release expected. 

Table 2-2. Qualitative measures of consequence. 

Insignificant 
Minor 

Moderate 

No injuries, low financial loss 

First aid treatment, on-site release immediately contained, medium financial loss 

Medical treatment required, onsite release contained without outside 
assistance, high financial loss 

Extensive injuries, loss of production capability, offsite release with no 
detrimental effects, major financial loss 

Death, toxic release offsite with detrimental effect, huge financial loss 

Major 

Catastrophic 
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The overall risk assessment of having an accident or fatality associated with hauling low- 
level waste from M B F  to the ICDF is Moderate with an accident being Unlikely and the 
accident consequences being Moderate as defined in Table 2-3. 

Table 2-3. Oualitative risk analvsis matrix. 

Consequences 

Likelihood Insignificant Minor Moderate Major Catastrophic 

Almost certain S S H H H 
Likely M S S H H 

Moderate L M S H H 

Unlikely L L M S H 

Rare L L M S S 
H Highrisk S Significantnsk 

M Moderate risk L Low risk 

Using h s  risk analysis method, the accident potential associated with the hauling of low- 
level contaminated soils on existing or a gravel road is relatively the same as determined by this 
risk ranking method. 

2.1.1.2 
compares the use of existing paved roads from ARAPBF to the ICDF at INTEC versus a two- 
lane gravel road from PBF directly to the ICDF. Differences include the round trip mileage, 
gravel versus paved surface, number of intersections, and controlled intersections. A controlled 
intersection is defined as an intersection requiring the haul truck to stop. The assumption is that 
there is no control of passenger vehicles with or without traffic signs. 

Accident Probability AnaiysidCost Analysis per Occurrence. This study 

This analysis assumes a collision would involve one haul truck and one passcngcr vchicle. 
The haul truck is assumed to have one operator and the passenger vehicle would have a maximum 
of two occupants. Using a worst case scenario would result in a three-person fatality in one 
collision event. The most recent figure for the cost of a htality in the state of Idaho is $2.6 M 
per fatality (Idaho Transportation Department, 1998). Assuming three fatalities would result in a 
financial loss of %7.8M. 

Idaho accident statistics from 1994 through 1998 were reviewed in great detail to 
extrapolate statistically reliable information to be applied to this road study. 
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Table 24. Idaho fatal injury and property damag e collision - - - data, five-year history. 

1994 1995 1996 1997 1998 

Fatal collisions 219 

Injury collisions 9,95 8 

Property damage-only collisions (severity > $750) 11,940 

Vehiclc miles of travel (millions) 11,652 

Total fatalities 25 0 

2.1 

Total injuries 17,369 

Injury rate per LOO million VMT 149.3 

Property damage-only rate per 100 million VMT 102.5 

Fatality rate per 100 million VMT 

__ 

233 

9,468 

1 1,434 

12,297 

262 

2.1 

16,436 

133.7 

93.0 

228 

8,880 

14,421 

12,924 

258 

2.0 

14,275 

110.5 

11 1.6 

220 

9,111 

14,508 

13,112 

259 

2.0 

14,133 

107.8 

110.6 

224 

9,098 

14,719 

1 3,644 

265 

1.9 

13,920 

102.0 

107.9 

Table 2-5. Route data for haul road options. 

Round Trip Route # 1 - Existing Road Route #2 - New Road 

# of Intersections' 8 2 

# of Controlled Intersectionsb 4 2 

M i l e a g h p  

Tripslday 

Total daily mileage 

Total haul days 

21 14.5 

84 80 

1764 1160 

28 30 

Total Project Mileage 49,392 34,800 
a. Intersection defined as any change in w o n  
b. Intersection controlled with a stop sign 

The projected probability of an accident occurring is the rate per 100 million vehicle miles 
total of an incident x the total project mileage. 
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Table 2-6. Fatality, injury, and property damag e projections for haul road options. 

Route # I  - Route #2 - 
-_ Existing Road New Road 

Idaho fatality rate per 100 Million VMT 
- five year average ( 1994- 1998) 

Idaho injury rate per 100 Million VMT 
- five year average (1994-1998) 

Idaho property-damage-onl y collisions 
(severity > $750) Five Year Average (1994-1998) 

2.02 2.02 

120.7 120.7 

105.1 105.1 

Total project mileage 49,3 92 34,800 

Projected fatalities for total project mileage 0.001 0.0007 

Projected injuries for total project mileage 0.06 0.042 

Projected property-damage-only for total project mileage 0.052 0.037 

When the probability of a future event is known or may be reasonably predicted, the 
technique of expected value may be used. Here the probabilities are applied as the relative 
weights (expected value = outcome x probability). Expected value is a usehl technique in 
projecting the long-term results when a situation occurs over and over again. 

Table 2-7. Projected fatality, injury, and property damag c projections and costs per occurrence. 

- ___ Route # 1 - Existing Road Route #2 - New Road 

Cost per Occurrence for a Gtality $2,600,000 $2,600,000 

Cost per Occurrence for an injury $180,000 $1 80,000 

Cost per Occurrence property damage only $2,000 $2,000 

Expected value for a fatality 

Expected value for an injury 

$2,600 $1,820 

$10,800 $7,560 

Expected value for property e only $1 04 $74 

The existing roadways have a total of eight intersections compared with the proposed 
gravel road having two intersections round trip travel from ARA/PBF to the ICDF. Considering 
an estimated 40% of accidents occur at intersections (Idaho Transportation Department, 1998), 
the likelihood of having an accident on existing roads would be increased. This is based on the 
existing roadway having four times the number of intersections compared to the proposed new 
haul road (8 intersections versus 2 intersections). Therefore, let us assume that a 40% x 4 =160% 
increase in the probability of having an accident. 

The existing roadways are paved and the proposed haul road will be gravel. Gravel 
roadways have a substantial decreased stopping distance, which in turn decreases vehicle 
response resulting in an increased probability of having an accident on a gravel road versus a 
paved roadway. 



Table 2-8. Expected value including the increase of accidents at intersections. 

Route #1 - Route #2 - 
- - Existing Road New Road 

Expected Value for a Fatality including 160% increase 
for intersections 

Expected Value for an Lnjury including 160% increase 
for intersections 

increase for intersections 

$2,600 x 1.6 = !&I60 

$10,800 x 1.6 = $1 7,280 

$104 x 1.6 = $166 

$1,820 

$7,560 

$74 Expected Value for Property Damage including 160% 

Administrative Controls 

Traffic-related motor vehicle crashes are the leading Cause of work related injury and 
deaths. Companies must rely on their regulations and their own experience when establishing 
safety procedures. NIOSH recommends employers take the following measures to prevent 
traffic-related injuries and worker deaths from motor vehicle crashes: 

0 Conduct haul truck drivers license checks on prospective drivers before they are 
hired 

Require the use of seat belts 

Ensure dnvers comply with designated speed limits and signs 

0 

2.1.7.3 
hazardous material (generally radioactive) when it is impractical to satisfy some aspect of the 
DOT regulations (usually authorized packaging). Based on the radioactive contamination levels 
for the five sites, the soils would not be regulated in transport by DOT as radioactive material. 
The DOT definition of radioactive material is a specific activity greater than 70 Bq/gm 
(2 nCi/grn). 

Use of appropriatc tr&c control devices. 

Transport Plan. A transport plan is developed for the onsite movement of 

Adequate packaging and transport alternatives are available to s h p  the soils as a hazardous 
waste (DOT Class 9). It is not expected that the soils will meet another DOT hazard class (Class 
1 through 8). With the exception of explosives, gases, and liquids, authorized DOT packaging is 
readily available in the unlikely event that the soils are classified other than DOT Class 9. 

Should the radioactive contamination actually exceed the assumed values and the 
70 Bq/gm regulated by DOT, the expected classification would likely be radioactive limited 
quantity or low specific activity (LSA) material. There is adequate packaging available for 
material under these classifications. If the actual material requires remote handling, these 
classifications will be revisited. 



Transport Plan Summary 

A transport plan is not necessary for the transport of WAG-5 contaminated soils. Adequate 
packaging and transport alternatives are currently available for any anticipated reasonable DOT 
classification. Therefore, it should not be necessary to take exception to any DOT regulation.’ 

2.1.1.4 Junction Traffic Analysis 

Existing traffic survey data 

Two previously conducted traffic surveys were evaluated for relative timedependent 
trafF~c volumes along the evaluated routes. The first was completed in May 1998 at the 
intersection of E Portland Avenuc and Ogden Avenue. The other survey was completed in 
January 1996, and provided traffic volumes at the intersections of E. Portland with Ogden 
Avenue and E. Portland with Lincoln Boulevard. 

The major intersections along Route 1 are: (1) at Wilson Boulevard and Jefferson Road, (2) 
at Jefferson Road and E. Portland Avenue, and (3) at E. Portland Avenue and Lincoln Boulevard. 
No existing traffic volume information for the Wilson-Jefferson intersection was found, but this is 
assumed relatively insignificant. 

The 1996 and 1998 baffic survey data was used to create a summary chart on the second 
and third junctions. The summary of results is shown in Appendix B. 

Traffic pattern versus construction hours 

The survey traffic volume in 1996 was measured every 15 minutes. This data shows that 
the traffic’s daily peak-hours are from 6:OO a.m. to 7:OO a.m. and from 5:OO p.m. to 6:OO p.m, 
The 1998 data shows hourly volumes only. 

A subcontractor’s normal construction operation hours are from 7:30 a.m. to 5:30 pm., 
10 hours per day, Monday through Thursday. An assumption was made that a subcontractor will 
be given 30 days to complete soil transport activities. More than likely the subcontractor will not 
work on Friday or over the weekend in order to avoid overtime costs. If the subcontractor starts 
to load the first truck at 7:30 a.m., the first loaded truck will reach E. Portland Avenue at 750 
a.m. In the afternoon, the last loaded truck shall arrive the ICDF by 4: 15 p.m. so the RCT can 
finish the Rad check by 4:30 p.m. This is necessary for the RCT to have enough time to go back 
to the ofice, change, and catch the bus by 5:20 p.m. If this schedule is followed, then the trucks 
will avoid the morning and afternoon peak traffic. 

2.1.2 Environmental Impacts 

Using the existing paved road alternative for the ARA-INTEC Haul Road will have no 
effect on any significant, National Register-eligible archaeological resources. 

a G. K. Kanemoto, e-mail January 22,2000 
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2.1.3 Cost 

No new construction is required and it is assumed that road maintenance will already be 
accounted for. The cost associated with hauling the contaminated soil would be $100,500. This 
cost was calculated based on assumptions made regarding truck loading/unloading, Rad check, 
and idle times experience gained during the Remedial Action of WAG-10-06 and consultation 
with the experienced RD/RA construction field personnel. The cost analysis is purely for 
comparing the use of the existing roads versus a new gravel haul road. It does not present the 
total soil transportation cost. See Appendix C for cost comparisons. 

2.1.4 Future Use 

This criterion is not applicable since the road is already in use and it is assumed that the 
road will remain available. 

2.2 Route # 2 New Road 

The construction of Route #2 would originate at the junction of Wilson Boulevard and 
Jefferson Road and proceed northwest to the ICDF. 

2.2.1 ExposurelSafety Impact 

The total length of the new road (including Wilson Boulevard) would be 7.25 miles. This 
section of the study will address the following criteria: 

0 Safety of single lane roads 

0 Riskranking 

0 Potential accident occurrences and costs for each option 

0 Transportplan. 

2.2-1.7 
Twenty-one cubic yard capacity trucks have an increased travel distance for stopping. These 
heavy haul vehiclcs will face potential head-on collisions 84 times per day based on 12 trucks 
making 7 tripdday. This is an unacceptable risk and therefore a one-lane gravel haul road from 
PBF/ARA to INTEC has unacceptable risk characteristics. 

Safety of Single Lane Roads. A single lane gravel road is inherently dangerous. 

According to the National Forest Service, single lane logging roads are designed for 
vehicle speeds between 10 MPH and 30 MPH. The road surfacing is typically crushed rock 
creating a soft shoulder or road edge, which can lead to fiequent single vehicle rollovers. Driving 
on single lane gravel roads requires much slower speeds than paved roads and stopping distances 
are greatly increased relating to a greater accident potential, especially for large trucks. 

Statistically, loggmg truck drivers have the second to the highest average annual fatality 
rates associated from motor vehicle-related accidents. These drivers have a fatality rate of 9.0 
deaths per 100,000 workers second only to trucking service drivers at 12 deaths per 100,000 
workers. Major contributions to logging truck drivers include the use of single lane haul roads. 
This information is gathered from the Bureau of Labor and Statistics (BLS 1992). 
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The above information categorically eliminates the possibility of constructing a new single 
lane haul road for the transportation of contaminated soils from PBF/ARA to the proposed ICDF 
at INTEC. 

2.2.1.2 Risk Renking. See Section 2.1.1.1. 

2.2.1.3 Accident Probability An8lySidCOst Analysis per Occurrence. See Section 

As discussed in Section 2.2.1. I, the construction of a single-lane gravel road is costly and 
unsafe, and is likely to result in a serious accident or fatality if used for hauling low-level 
contaminated soils to the ICDF. Therefore arises the question ifthe road was widened to become 
two lanes, is the cost of this road (approximately $1.5 M) justifiable to prevent accidents on the 
existing paved roadways. 

2.2.1.4 Tf8nSport Plan. See Section 2.1.1.3. 

2.2.2 Environmental Impacts 

Approximately 93 acres were intensively surveyed for cultural resources during the 
ARA-PJTEC Haul Road survey for archaeological materials and 2.25 miles of existing two-track 
trail were quickly searched for archaeological materials. Prehistoric archaeological resources 
were found along the entire length of the proposed new construction alternative during this 
intensive survey, but no historic resources were observed along this route. In general, this is 
consistent with the results of earlier surveys in the area. A total of 10 cultural resources were 
recorded or re-recorded in the intensively surveyed areas. W h i n  this total are seven 
archaeological sites that may be eligible for nomination to the National Register of Historic 
Places as well as three isolated locations that are recommended as ineligible for nomination. (see 
Appendix D) 

Archaeological Summary 

All of the archaeological resources identified within the ARA-INTEC Haul Road project 
area contribute to the overall base of knowledge of prehistoric human use of the northeastern 
Snake River Plain. The three isolates recorded during the intensive surveys and the single isolate 
recorded in the project area during a previous survey are unlikely to yield any information and are 
considered ineligible for nomination to the National Register. They are recommended for no 
further work and can be removed from management consideration for the Haul Road project. 

In contrast., the archaeological sites identified within the proposed Haul Road corridors, 
including the one previously recorded during an earlier survey project, may contain additional 
important information in buried cultural deposits and all are evaluated as potentially eligible for 
nomination to the National Register. Precautionary measures must be taken to ensure that these 
fragile resources are not impacted if the Haul Road is constructed along the path investigated 
during t h ~ s  work. 

Additional intensive archeology survey, which will be required in advance of construction 
if this alternative is selected, will c1arZy the status of sensitive areas that could also result in the 
identification of additional National Register-eligible resources. In that case, the new 
construction alternative for the Haul Road has the potential to directly impact six of the National 
Register-eligible sites. 
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If b s  alternative is preferred, it will be necessary to mitigate the damage that construction 
will cause to the sensitive archaeological sites. Mitigation can take two basic forms in this 
context. 

Archaeological excavation in advance of construction to catalog and preserve the 
important information present at each identified locality 

Additional archaeological investigations Will be necessary. Archaeological excavation as a 

Modlfication of project plans to avoid damage to the cultural deposits. 

form of mitigation requires considerable amounts of time and money. As a result it is often 
considered to be a last resort for cultural resource compliance. It is far more common to avoid 
adverse effects to cultural resources through slight modification of project plans. In this situation, 
buffer zones of approximately 20-40 meters are established around the boundaries of known 
sensitive resources and project plans are altered to go around the buffered areas. f i s  could be 
easily accomplished and is indeed the method of mitigation proposed for the project if it 
proceeds. However, it will require some additional archaeological survey, particularly in those 
areas where the proposed road must be pushed out beyond the 60 meter-wide survey comdor to 
go around one of the identified archaeological sites. Unrecorded archaeological sites may be 
located in this unsurveyed area and they too must be protected from damage as a result of the 
project. 

Ifthe new construction alternative is chosen for action, the following activities are 
recommended for cultural resource compliance: 

0 All areas proposed for impact, including existing two-track trails, should be 
intensively resurveyed for archaeological resources. 

All identified archaeological sites subject to potential impact during construction 
should be revisited to establish appropriate buffer zones for protection. 

0 Archaeological survey coverage along the existing 60 meter-wide survey corridor 
should be expanded along its entire length to at least 120 meters in width. At a 
minimum, archaeological survey coverage must be extended in areas where plans 
for the new road is modified to avoid any identified archaeological sites. 

0 Consultation should be initiated with the State Historic Preservation M i c e  and 
Shoshone-Bannock Tribes (Pace, January 2000). 

2.2.3 Cost 

A detailed cost estimate (Appendix E) for the construction of a single-lane gravel-surface 
roadway indicated such a roadway would cost approximately $1,100,000. A single-lane gravel- 
s u h c e  roadway is not acceptable from a risk/safety standpoint. Therefore, a two-lane gravel- 
surfaced roadway is used as the basis of comparison to Route 1,  The cost of a two-lane road was 
extrapolated from the estimate of the one-lane roadway and is estimated to be $1,500,000. The 
costs associated with hauling the contaminated soil would be $88,000. This cost was calculated 
based on assumptions made regarding truck loadinglunloading, Rad check, and idle times 
experience gained during the Remedial Action of WAG-I 0-06 and consultation with the 
experienced R D M  construction field personnel. The cost analysis is purely for comparing the 
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use of the existing roads versus a new gravel haul road. It does not represent the total soil 
transportation cost. See Appendix C for cost comparisons. 

2.2.4 Future Use 

The exact quantities and locations of the material that will be hauled to the ICDF is not 
available at the time of this study, however it is approximated that only 7,000 yd3 of additional 
debris will be sent to the ICDF from fiture PBF D&D. This represents only approximately 14% 
of the WAG-5 soil volume and no attempt was made in this study to estimate the fiture value of a 
new haul road for transport of this material. 
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3. CONCLUSION AND RECOMMENDATION 

The two alternative routes to haul the contaminated soil were compared to four different 
criteria. These criteria were exposurdsafety impacts, environmental impacts, cost, and fbture 
road use. The results and recommendations of this study are captured in the following tables. 

Table 3-1. Haul road criteria comr>arison. 

Exposurdsafety impacts 
Risk ranking: 

Transport plan 

Junction traffic analysis 

Safety of single lane roads 

~~ 

Environmental impcts 

Route # 1 Jksting Road 
The overall risk assessment of having an 
accident or fatality associated with bauling 
low-level waste from ARAlPBF to the 
ICDF has Moderate risk. 

A tmmport plan is not necessary for the 
transpolt of WAG-5 contaminated soils. 
The traffic’s daily peak-hours are from 
6:30 a.m. to 7:15 a.m and from 4:15 p.m 
to 4:45 p.m. It is assumed that the trucks 
will not travel during these peak hours. 

Not applicable. 

The existing road should have no effect on 
any significanf National Registereligible 
archaeological resources. That is as long 
as there are no major modifications or 
expansions planned for the existing roads 
(Jefferson Boulevard., Wilson Boulevard., 
E. Portland Avenue, and Lincoln 
Boulevard. ) 

Route #2 New Road 

The overall risk assessment of having an 
accident or fatality associated with hauling 
low-level waste Gom W B F  to the ICDF 
has Modgate risk 
A transport plan IS n d  necessary for the 

Not applicable. 
-sport of WAG-5 c~ntarmnateed Mils. 

A slngle lane gravel road is inherently 
dangerous. Twenty-one cubic yard capacity 
trucks have an increased travel distance for 
stopping. These heavy haul vehicles wll 
face head-on potential collisions 84 times per 
day based on 12 trucks making 7 tripdday. 
This is an unacceptable risk and therefore a 
one-lane gravel haul road from PBF/ARA to 
INTEC has unacceptable risk characteristics. 
If the new construction is chosen for actin, 
the following activities are recommended for 
cultural resource compliance: 

All areas proposed for impact should be 
intensively surveyed for archaeological 
resources. 

All identified archaeological sites 
subject to potential impact during 
construction should be revisited to 
establish appropriate buffer zones for 
protection. 

Archaeological sutvey coverage along 
the existing 60 meter-wide survey 
comdor should be expanded along its 
entire length to at least 120 meters in 
width. At a minimum, archaeological 
survey coverage must be extended in 
areas where plans for the new road is 
modified to avoid any identified 
archaeological sites. 

Consultation should be initiated with the 
State Historic Preservation Office and 
Shoshone-Bannock Tribes. 
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Table 3-1. (continued) 
cost 

Future Use 

No new construction is required and it is 
assumed that road maintenance will 
already be accounted for. The cost 
associated with hauling the contaminated 
soil would be 5100.500. This cost is 
purely for comparing the use of the 
existing roads versus a new gravel had 
road. It does not present the total soil 
transportation cost. 

This criterion is not applicable since the 
road is already in use and it is assumed tat 
the road will remain available. 

The cost of constructing a new single-lane, 
gravel road would be S1,1OO,ooO. It is 
recommended to consider using a hwlane 
gravel mad instead for public safety reasons. 
The cost of a two-lane gravel road is 
approximately S1,500,000. The costs 
associated with haulii the contanhatad soil 
would be 1ES8,OOO. This cost is purely for 
comparing the use of the existing roads 
versus a new gravel haul road. It does not 
presentthetdalsoiltranspo rtation cost. 

The exact quantities and locations of the 
material that will be hauled to the ICDF is 
not available at the time of this study, 
however it is approximated that only 7,000 
yd3 of additional debris will be sent to the 
ICDF from future PBF D&D. This 
represents only approximately 14% of the 
WAG-5 soil volume an no attempt was made 
in this study to estimate the future of a new 
haul road for transport of this material. 

Table 3-2. Haul road cost comparison. 

Route #1 existing Route #2 new road 
road costs costs 

Exposurdsafety impacts: 

Fatality expected value $4,160 $1,820 

Injury expected value $17,280 $7,560 

Property damage expected value $166 $74 

Total cost: $2 1,606 $9,454 

Environmental impacts: 

Archaeological mitigation $0 $86,400 

costs: 

New road construction NJA $1,500,000 

Hauling the contaminated soil $100,500 $88,000 

~~ TOTAL - $121,940 $1,683,854 

Recommendation 

The recommended route for hauling WAG 5 soils from ARA to ICDF, based on the results 
of this study, is utilization of the existing roadway system and following the route: Wilson 
Boulevard to Jefferson Road to East Portland Avenue then onto Lincoln Boulevard. 
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Appendix A 

Haul Road Layout 
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Appendix B 

Summary of Results of Previous Traffic Volume Surveys 
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Appendix C 

Soil Transport Costs 
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Soil transport cost using existing route compared to a new haul road 

1. Length of route: 

Wilson Boulevard 19,556 A 
New Gravel Road 18,723 A 
Existing Route 35,8 15 A 

?Tie transport distances are: 

Via new gravel road 
Via the existing roads: 

19,556 + 18,723 = 38,279 feet = 7.25 miles 
19,556 + 35,815 = 55,371 feet = 10.5 miles 

2. Assumptions 

Case A: Using 2 1 yd3 truck via new gravel road 
Assume that while the new gravel road is being built no other traffic will be interrupted. 
The route will have two stops, one at Jefferson Road and the other at a railroad crossing. 

Average speed 35 MPH 
Truck capacity 2 1 yd3 
Loading and covering time of 8 minutes 
Unloading 5 min. plus Rad checking equal to 15 minutes 
Unloading use 10 trucks per hour, 8 hour per day, and 4 days per week 
ICDF accepts only one truck at a time 
Round trip time = (7.25 * 2) / 35 * 60 + 8 t 15 = 48 min. add 12 min idle time and use 
60 min. per trip 
8 hr. per day so each truck can have 8 trips pcr day. 

Case B: Using 1 2-yd3 truck via the existing roads 
There are three stops: at Jefferson Road, East Portland Avenue, and Lincoln Road. 
Soil movement traffic is going to interact with public traffic. 

Average speed 35 MPH 
Truck capacity 12 yd3 
Loading and covering time of 7 minutes 
Unloading 5 min. plus Rad checking equal to 15 minutes 
Unloading use 8 trucks per hour 8 hour per day, and 4 days per week 
ICDF acceptance one truck at a time 
Round trip time = (10.5 * 2) / 35 * 60 + 7 t 15 = 58 rnin., add 11 min. idle time and use 
69 min. per trip 
8 hr. per day so each truck can have 7 trips per day. 

Case C: Using 21-yd3 truck via the existing roads 

There are three stops: at Jefferson Road, East Portland Avenue, and Lincoln Road. 
Soil movement traffic is going to interact with public traffic. 

Average speed 35 MPH 
Truck capacity 2 1 yd3 
Loading and covering time of 8 minutes 



Unloading 5 min. plus Rad checking equal to 15 minutes 
Unloading use 8 trucks per hour 8 hour per day, and 4 days per week 
ICDF acceptance one truck at a time 
Round trip time = (10.5 * 2) I 3 5  * 60 + 8 + 15 = 59 min., add 10 min. idle time and use 70 
min. per trip 
8 hr. per day so each truck can have 7 trips per day. 

3. Soil Movement Calculation Chart 

No. & trip of truck Truck-load Volume moved per Working days Working weeks 
cases per day per day day (yd’) need __ need -~ 

A 10 truck, 8 trips per 
truck per day 80 80 x 21 = 1680 30 days 8 weeks 

B 12 trucks, 7 trips per 
truck per day 84 84 x 12 = 1008 SO days 13 weeks 

12 trucks, 7 trips per 
buck per day 84 84x21=1764 28days 7 weeks 

C 

4. Cost comparison: 

Assume the cost of loading and unloadmg for each cubic yard of soil to the two types of 
trucks is the same. Only soil transport cost to the trucks is different for the two routes. The 12 
yd3 capacity truck costs $3 1.45 per hour and the 2 1 yd’ capacity truck costs $36.94 per 
hour.(tmck + dnver) 

Case A unit cost = (10 X 8 X $36.94) / (1680 yd3.) = $1.76 per yd3. 
Case A total transport cost = 50,000 X $1.76 = $88,000 

Case B unit cost = (12 X 8 X $31.45) / (1008 yd3.) = $3.00 per yd3, 
Case B total transport cost = 50,000 X $2.62 = $150,000 

Case C unit cost = (12 X 8 X $36.94) / (1764 yd’.) = $2.01 per yd’. 
Case C total transport cost = 50,000 X $2.01 = $100,500 

5. summary: 

Without considering the cost of the safety factor and the cost of building the gravel road, 
the cost by using the different routes alone are as follows: 

Case A versus Case B save approximately $62,000 
Case A versus Case C will save approximately $12,500 
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Appendix D 

Archaeological Sites 
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Information regarding the location of cultural resources has been withheld from this document 

under the following authorities: 

Archaeological Resources Protection Act of 1979 (as amended), Section 9 
(1 6 USC 470hh, 43 CFR Part 7 )  

and 

National Historic Preservation Act of 1966 (as amended), Section 304 (16 
USC 4 7 0 ~ - 3 , 3 6  CFR 800) 

These laws provide for the distribution of sensitive locational information on a need-to-know 

basis. They ovemde the U. S. Freedom of Information Act (5  USC 55 1) and thereby assure 
protection of the resources from theft, vandalism, and/or inadvertent destruction. 
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Appendix E 

Cost Estimate 
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INTEROFFICE MEMORAND'CTM 

Date: December 14, 1999 . 

To: M. S. Spinti Ms 3650 ' ' 6-2545 

From: J. C. Grenz JC, MS 3655 6-7175 

.... Subject: WAG 5 ROAD POST ROD ARA II - JCG-06-99 

Estimating Services has prepared a Planning estimate for the above subject project This 
estimate includes construction directs, indirtcts, contingency, construction procurement support, 
Quality Assurance, Project Management, PIF, Procurement Fee and G&A 

Total Estimated Cost of the 200 station road s 1,100,000.00 

Please refer to the attached Detail, Recapitulation, and Summary sheets for cost breakdowns, 
descriptions, and cost estimating bases. 

Jfyou have any questions or comment, please contact me at 526-7175. 

JCG 

Attachments 

cc: Estimate File # 4952 
J. C. GremFile 
W. S. Liu, MS 3954 

r 

i 
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COST ESTIMATE SUMMARY 

WBS 
ament 

Ll 
1.i l  
1.lJ 

L2 
l.21 
122 

id 
-1 
1.33 

L!? 
1.5.q 

16.2 

cost Estkruh Efemnt 

0. DESIGN AND lNSWCl70~ 
DESlGN ENGINEERING TITLE 1 d It 
QUAUTY ASSURANCE 

MAFIAOEMEHTCOST;S 
PROJECT MANAGEMENT 
CONSTRUCTION MANAGEMENT 

!2mm&Em 
GENERAL CONOmONS 
SrrrWORK 

GWYEE 
W l F  ADOER 

PROCUREMENT FEES 

MANAGEMENT RESERVL 

CONRNGENCY 
\ 

TOTAL ESTlMATR) COST 

16,378 
’ q7w 

EO1 AS A % OF CONST. + G F P  KO0.x 

CdNTWGPICY- 33.64% 
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BcchteI BWXT Idaho, LLC I 
COST ESTIMATE SUPPORT DATA RECAPITULATlOPJ 

IProject Title: 
Estimator: J. C. Grcnz 

WAG 5 ROAD POST ROD ARA II 

December 14,1999 

File: 
Approved By: 

I. 

IL 

m- 

rv. 

V. 

SCOPE OF WORK: &iefcEescriptim of thepopwedproject. 

construct road form ARA II Junction to the new ICDF at INTEC. 

Road profile and typical section. 

1. Topsoil to be saved and placed on road shoulders fbr re-setding. 
2. Four culverts WiIl be rtquired for drainage. 
3. Borrow for road fill can be obtained around INTEC. 
4. Pit-run gravel can be obtained from the Lincoln Pit new TRA 
5. Vcry l i t t I t  training required for this clean road project. 

OTHERCOMMENTS /CONCERNS SPEcIFiC TO TBE ESI7MAl-T 

1. A 12 fbot roadway with no shoulders is fir too narrow for 30 ton haul Units. 
2. The roadway should be lowered about 1.0 foot to get a better balance in the art and 

fill quantities. Hauling all the borrow with trucks is much more expensive than 
working a short haul balanced cut and fill with scrapers, 
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G & A and PIF Worksheet 

pw- WAG S Road 

EstlmateNo.: 4952 

Wmafor: J. C. Grenz 

Date: 1 21 4/99 

Cons2rucdlon Cost 
Construdion Cost- Year 1 $ 496,835 
GFECost-Year1 $ - 

Subtotal $ 496.835 IS 496.835 1 

G b: A @ 27% with A $604,004 Constmcfion Ceiling (8135,000) 
G b A  Amount 

ConstructionCost-Year1 $ 496,835 n% $ 134.145 

- p%$ GFE Cost -Year 1 $ - 
GFE Procurement Cwt s - n % s  - 
Procurement Cost $ 17,389 27% S 4.695 

Subiotal p 138,841 i , 

Petfonnance lncenthre ~actw(PI  9 @ 4% - No Ceillng 
- 

PIF J 

Constructioncost-yeari $ 496,835 4.0% $ 19,873 

GFE Cost - Year 1 5 - 4.0%$ - 
GFE Procurement Cost s - 4,J?,%i$ - 
Procurement Cost s 17,389 W $ 696 

S 20.569 1s 20,589 

TbtalAdden$ I$ 159,410 I 

Tatal Adder % 32% ' 1 
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